This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACKBORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



K)RLD INTELLECTUAL PROPERTY ORGANIZAT 
International Bureau 




per # c 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) International Patent Classification 5 : 
O07C 17/38, 19/08, B01J 20/34 



Al 



(11) International Publication Number: WO 91/15445 

(43) International Publication Date: 17 October 1991 (17.10.91) 



(21) International Application Number: PCT/US91/01565 

(22) International Filing Date: 6 March 1991 (06.03.91) 



(30) Priority data: 

506,969 



10 April 1990 (10.04.90) 



US 



(71) Applicant: ALLIED-SIGNAL INC. [US/US]; Law De- 

partment (C.A. McNally), P.O. Box 2245R, Morristown, 
NJ 07962-2245 (US). 

(72) Inventor: YATES, Stephen, Frederic ; 2140 Goebbert 

Road, #4-210, Arlington Heights, IL 60005 (US). 

(74) Agent: ROONEY, Gerard, P.; Allied-Signal Inc., Law De- 
partment (C.A. McNally), P.O. Box 2245R, Morristown, 
NJ 07962-2245 (US). 



(81) Designated States: AT (European patent), BE (European 
patent), CA, CH (European patent), DE (European pa- 
tent), DK (European patent), ES (European patent), FR 
(European patent), GB (European patent), GR (Euro- 
pean patent), IT (European patent), JP, LU (European 
patent), NL (European patent), SE (European patent). 



Published 

With international search report 



(54) Title: REGENERATION OF ZEOLITES USED FOR PURIFYING 1,1, 1^-TETRAFLUOROETH ANE 
(57) Abstract 

1,1,1,2-Tetrafluoroethane (R134a) is purified to remove 50-10,000 wt ppm of 2-chloro-l,l-difluoroethylene (R1122) by 
contacting with a zeolite or carbon molecular sieve having an average pore diameter of 3.8 to 4.8 Angstroms. The zeolite or car- 
bon molecular sieve is regenerated by inert gas stripping residual R134a, followed by a regeneration at elevated temperatures us- 
ing an inert gas. Regeneration of the zeolite or carbon molecular sieve is accomplished without the substantial reduction in capac- 
ity for impurities. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


es 


Spain 


MG 


Madagascar 


AU 


Australia 


Fl 


Finland 


ML 


Mali 


BB 


Barbados 


FR 


France 


MN 


Mongolia 


BE 


Belgium 


GA 


Gabon 


MR 


Mauritania 


BP 


Burkina Faso 


GB 


United Kingdom 


MW 


Malawi 


BG 


Bulgaria 


GN 


Guinea 


NL 


Netherlands 


BJ 


Benin 


GR 


Greece 


NO 


Norway 


BR 


Brazil 


HU 


Hungary 


PL 


Poland 


CA 


Canada 


IT 


Italy 


RO 


Romania 


CF 


Central African Republic 


JP 


Japan 


SD 


Sudan 


CG 


Congo 


KP 


Democratic People's Republic 


SB 


Sweden 


CH 


Switzerland 




of Korea 


SN 


Senegal 


a 


Cote d'lvoirc 


KR 


Republic of Korea 


su 


Soviet Union 


CM 


Cameroon 


LI 


Liechtenstein 


TD 


Chad 


CS 


Chechoslovakia 


LK 


Sri Lanka 


TC 


Togo 


DE 


Germany 


LU 


Luxembourg 


US 


United States of America 


DK 


Denmark 


MC 


Monaco 







WO 91/15445 



PCT/US91/U1565 



REGENERATION OF ZEOLITES USED FOR 
PURIFYING 1.1.1 . 2-TETRAFLUQROETHANE 
The invention relates generally to improvement of the 
process for making 1, 1,1,2-tetrafluoroethane, CH 2 FCF 3 , designated 
5 also as refrigerant 134a (R134a). More particularly, the 
Invention relates to purification of R134a by removing 2-chloro- 
1,1-difluoroethylene (R1122) by contacting with a zeolite, as 
disclosed in U.S. Pat. No. 4,906,796. 

It has been found that when a precursor chlorof luoro- 
10 carbon is reacted with hydrogen fluoride in the presence of a 
catalyst, R1122 is formed in small amounts. Because of its 
toxicity it must be removed from the product R134a. 

An improved process for removing R1122 from R134a is 
disclosed in U.S. Pat. No. 4,906,796 which is incorporated herein 
15 by reference. Impurities are removed by adsorption on a zeolite 
having a mean pore size of about 3.8 to 4.8 Angstroms such as 5A 
synthetic zeolites and the natural zeolite, calcium chabazite. In 
order for the zeolites to be commercially useful, it 1s important 
that they be regenerate. However, since the zeolites can be 
20 damaged by exposure to HF, their capacity could be significantly 
reduced during regeneration of the zeolites. The present 
invention relates to the discovery of methods by which zeolites 
can be regenerated while avoiding the potential loss of adsorptlve 
capacity. 

25 SUMMARY OF THE INVENTION 

In one embodiment, the invention is a method for 
regenerating zeolites, such as calcium chabazite. used for 
removing 2-chloro-l.l-dif luoroethylene (R1122) from 1, 1,1,2- 
tetrafluoroethane (R134a), comprising the following steps: 
30 (a) removing R134a by stripping the zeolite with an 

inert gas at a temperature of about 0 to 60°C and a pressure less 
than about 300 kPa, preferably less than about 100 kPa; 

(b) separating and recovering R134a from the inert gas 

of (a); 
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(c) removing R1122 by passing an inert gas over said 
zeolite at a temperature of about 150° to 300°C and a pressure 
less than about 300 kPa, preferably less than about 100 kPa. 

In another aspect, the invention is a process for the 
5 purification of R134a by removing R1122 by contact with a zeolite, 
preferably calcium chabazite, wherein the improvement comprises 
regenerating said zeolite by a sequence of steps comprising: 

(a) removing R134a by stripping the zeolite with an 
inert gas at a temperature of about 0° to 60°C and a pressure less 

10 than about 300 kPa, preferably less than about 100 kPa; 

(b) separating from the inert gas stripped R134a of (a) 
and returning the separated R134a to the purification process; 

(c) removing R1122 by passing an inert gas over said 
zeolite at a temperature of about 150 to 300°C and a pressure of 

15 * less than about 300 kPa, preferably less than about 100 kPa; and, 

(d) disposing of the R1122. 

Examples of the inert gas employed in steps (a) and (c) 
above include nitrogen, argon, helium, carbon dioxide, or a low 
boiling fluorocarbon, such as R113. A1r may also be used, 
20 although not preferred. The stripped R134a may be recovered by 
condensation from the stripping gas and recycled, 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 R134a Purification 

U.S. Pat. No. 4,906,796 discusses a process wherein 
R134a containing only about 50-10,000 wt. ppm of R1122 1s purified 
to remove substantially all of the R1122 with less than 10 wt. ppm 
remaining 1n the R134a. The R134a is passed over a sufficient 

30 amount of a zeolite having an average pore diameter of 3.8 to 4.8 
Angstroms at a temperature of about -10 to 10O°C, to remove 
substantially all of the R1122. Preferably, the zeolite is 
calcium chabazite or 5A synthetic zeolites. Alternatively, carbon 
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molecular sieves having the same mean pore size could be used. 
Chabazite, a natural zeolite having, the nominal formula 
Ca 2 Al 4 Si 8 0 2 4 with elliptical pores of 3.7 x 4.2 Angstroms has been 
found to provide the best overall performance. It should be 
5 understood that since chaba2lte is a naturally derived material, 
it may contain minor amounts of impurities and related minerals 
with which it 1s found in nature. Alternatively, 5A synthetic 
zeolites having a mean pore size of about 4.3 Angstroms or carbon 
molecular sieves having similar pore size may be used. 

10 The amount of the adsorbent will depend upon many 

factors, including the desired degree of removal of R-1122 and the 
on-stream time before regeneration is needed. The space velocity 
chosen will depend on a number of factors which will be familiar 
to those skilled 1n the art. The shape of the adsorbent bed may 

15 be affected by the temperature of operation since mass transfer 
considerations may become important at lower temperatures. The 
operating pressure will depend upon whether liquid or vapor 
contacting 1s desired and typically would be between about 100 to 
1020 kPa. 

20 Reoeneratlon of Zeolites 

The adsorbent will require regeneration in most 
instances. Otherwise, the purification of R134a by absorption 
would be prohibitively expensive, if the adsorbent required 
frequent replacement. Thus, 1t 1s important that the sorbent be 
25 regenerate and that loss in capacity for R1122 be minimized. 

The most effective methods of regenerating zeolites will 
be discussed below. In general, 1t has been found that zeolites 
can be regenerated fully and returned to near-fresh condition by 
employing a multlstep procedure. The same procedures may be 
30 employed with carbon molecular sieves. 

When the Impurities begin to break through the adsorbent 
bed after a period of use, it 1s necessary to regenerate the bed. 



4 

usually while continuing to remove impurities with a second 
already-regenerated bed. 

R134a should be removed from the zeolite prior to 
regeneration for removing the R1122. When R134a is present at 
5 regeneration temperatures, it is likely to degrade and the by- 
products can be expected to have detrimental effects. In 

s 

particular, hydrofluoric acid produced can attack the silica- 
alumina of the zeolite, changing its structure and reducing its 
capacity for impurities. This degradation of R134a also may lead 
10 to the deposition of carbon, resulting in a loss of capacity for 
R1122. Consequently, removal of residual R134a is an important 
first step in the regeneration of zeolites which have become 
saturated with impurities. 

Since R134a and R1122 have similar boiling points, it 
15 might be anticipated that they would be removed together. If so, 
then recovery of the R134a stripped would be difficult since it 
would contain a higher concentration of impurities than the 
original feed-stream. I have found that it 1s possible to remove 
the R134a first and thereafter to strip off the RU22. 
20 It has been found that regeneration of the zeolites or 

carbon molecular sieves which have been used to remove R1122 and 
R134a can be carried out in such a manner that the capacity of the 
adsorbent 1s fully recovered, even after many regenerations. This 
is, of course, essential for successful commercial practice since 
25 there would be significant losses of the R134a and R1122 if 
frequent replacement of the adsorbent were required. Also, the 
replacement of the adsorbent and disposal of the used material 
would present problems. In addition, the cost of replacing the 
adsorbent would be prohibitive. 
30 In order to avoid the loss of the R134a and R1122 they 

should be purged from the adsorbent and the containment vessel to 
recover and conserve them. More importantly, the halogenated 
compounds must be removed 1n order to prevent a loss of capacity 
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caused by deposit of decomposition products in the adsorbent pores 
or the attack of acids, particularly HF,,on the adsorbent which 
could result in physical deterioration of the structure. Thus, 
substantially complete removal of the halogenated compounds is 
5 accomplished by purging the adsorbent with a flow of inert gas at 
an elevated temperature, either at atmospheric pressure or 

s 

preferably under a vacuum. The temperature may be from about 

0°C to 60°C, preferably about 20°C to 30°C. The operating 

pressure in the adsorbent bed during the purge step should be no 

10 more than about 300 kPa, preferably less than 100 kPa, and most 
preferably from about 22 kPa to 100 kPa. 

The rate at which the gas passes through the adsorbent 
bed is adjusted to be at least 150 v/v-hr and at a maximum the 
rate which would cause an unacceptable pressure drop through the 

15 adsorbent. The gas itself should be inert with respect to the 
process, that is, gases typically considered inert would be 
included 1n the list of useful gases, but others not normally 
considered as inert could also be used provided that they have no 
seriously detrimental effect on the adsorbent or on the degree of 

20 regeneration. For example, air since it contains oxygen would not 
ordinarily be considered inert and it could cause the formation of 
undesirable peroxides, however, tests of air as a purge have shown 
that acceptable regeneration can be obtained. Its use would not 
be preferred but since 1t 1s the least expensive gas which could 

25 be considered 1t should be Included 1n a 11st of possible inert 
gases. More conventional inert gases would be preferred, such as 
nitrogen, helium, argon, carbon dioxide and the like. Low boiling 
fluorocarbons such as R113. R114, Rll, R12, and R13 may also be 
used. Purging of the halogenated compounds would be continued 

30 until essentially all of such materials have been removed, 
preferably until the effluent concentration in the sweep gas of 
halogenated compounds is less than about 5000 ppm. The 
halogenated compounds may be removed from the inert gas stream by 
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cooling and condensation, after which the gas may be disposed of 
and the condensed materials recycled to the process for making 
R134a. 

Once the bulk of the halogenated materials have been 

5 removed, the regeneration of the adsorbent is continued by passing 
a sweep gas over the adsorbent under more severe conditions to 
remove the residual adsorbed material, which is principally 
R1122. Clearly, the purge step must be capable of removing the 
residual R134a while leaving the R1122 on the adsorbent or else 

10 the regeneration would not serve to separate the two halogenated 
compounds. Thus, the inert gas will be passed over the adsorbent 
bed for at least 6 up to about 24 hours until substantially all of 
the R1122 remaining on the adsorbent has been removed. The 
temperature preferably will be maintained in the range of 150° C to 

15 225°C, depending upon whether the R1122 has been completely 
removed. After several cycles, it may be necessary to 
occasionally employ a higher temperature up to about 300°C but 
higher temperatures are not preferred since they may lead to a 
loss of capacity due to deterioration of the adsorbent. The 

20 pressure used in the regeneration step may be the same as that 
used in the purge step but preferably will be lower. Generally, 
the pressure may be up to about 300 kPa, but preferably will be 
below 100 kPa, most preferably in the range of about 5 kPa to 100 
kPa. There is an advantage for using atmospheric pressure for 

25 both the purge and regeneration steps since the equipment and 
operating costs will be lower and the risks associated with the 
infiltration of air into the equipment are eliminated. However, 
the regeneration is believed to be less effective when atmospheric 
pressure is used and thus for the most complete recovery of 

30 adsorbent capacity for R1122 purging and regeneration under vacuum 
conditions are reconmended. Advantageously, the R1122 will be 
disposed of by being separated from the inert gas using 
condensation, absorption or other methods known to those skilled 
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in the art and then returned to the process which produces R134a 
where R1122 may be converted to a precursor to R134a. The R1122 
could also be destroyed by burning or converted to another more 
useful compound. 

5 Once the adsorbent has been regenerated, 1t should be 

cooled to the desired temperature for adsorption of R1122, that is 
about 25°C and then placed into service. ' In commercial practice 
two or more beds of adsorbent typically would be used so that 
continuous operation 1s possible, while beds which have become 

10 saturated with R1122 are removed from service and regenerated. 



Example 1 

Regeneration Using Vacuum and Sweep Gas 
Impure R-134a containing 6500 ppm R-1122 was passed in 

15 liquid phase at 135 psig through a 229 nrni long by 0.66 mm ID 
Inconel™ column packed with 9.21 g of calcium chabazlte (AW-500, 
supplied by UOP, crushed to 12-50 mesh and redried at 400°C) at a 
flow rate of 0.6 g/m1n. Samples of the effluent from this column 
were taken periodically, and analyzed by gas chromatography using 

20 a 3048 mm long x 3.175 mm 10 stainless steel column of IX SP-1000 
on 60/80 Carbopack B (purchased from Supelco Inc.) operated at 
45°C for 3 minutes, then programmed at 8°C/m1n to 200°C. The 
concentrations of R-1122 obtained from these analyses were plotted 
versus the weight of R-134a which had passed through the column, 

25 and the breakthrough (dynamic) capacity was calculated by noting 
the point at which the R-U22 concentration passed one half the 
feed concentration, and assuming that all of the R-1122 which had 
entered the column at that point was adsorbed. 

After a period of time, the column was regenerated by (1) 

30 evacuating the column to a pressure of 22.66 kPa while passing 
nitrogen through the column at a rate of 38 mL/m1n for 1 hour, 
then (2) raising the temperature of the column to 170'C for 
17 hours, while lowering the applied pressure to 0.267 kPa, and 
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maintaining the nitrogen flow rate at 38 mL/min. The column was 
cooled to room temperature, and reused for t R-134a purification (on 
feed containing 4524 ppm R-1122). Table 1 below shows the effect 
on capacity of this regeneration procedure. 

Table 1 

Run Dynamic Capacity (mq R-1122/q) 



Initial Run 117.8 

After 1 regeneration 103.8 

After 2 regenerations 96.3 

After 3 regenerations 87.0 



10 Example 2 

Regeneration Using Sweep Gas but Without Vacuum 

Impure R-134a containing 4552 ppm R-1122 was passed 
through a column of calcium chabazite and analyzed as in Example 
1. The column was regenerated by (1) flushing the column at 
atmospheric pressure with nitrogen at 189 mL/min for 5 min to 1 
15 hour, then (2) heating the column to 170°C at atmospheric pressure 
for 17 hours while maintaining a nitrogen flow rate of 189 mL/min. 
The column was cooled to room temperature and reused for R-134a 
purification. Table 2 below shows the effect on capacity of this 
regeneration procedure. 

20 Table 2 



Run 


Feed Cone. 


Dynamic Capacity 




(ppm) 


(mq R-1122/q) 


Initial Run 


4552 


88.4 


After 1st regeneration 


4552 


75.4 


After 2nd regeneration 


9421 


140.6* 


After 3rd regeneration 


9421 


85.0 


After 4th regeneration 


9421 


98.3 


After 5th regeneration 


9421 


100.2 
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After 6th regeneration 9421 115. 8 

After 7th regeneration 9421 134.4 

♦Dynamic capacity increase attributed to increased feed 
concentration. 

Example 3 
Regeneration Using No Sweep Gas 

Impure R-134a containing 6082 ppm R-1122 was passed 
through a column of calcium chabazite and analyzed as in Example 
1. The column was regenerated by evacuating 1t to 24 kPa for 4 
10 hours while heating 1t to 170°C. No sweep gas was used. The 
column was then cooled to room temperature and reused for R-134a 
purification. Table 3 below shows the effect on capacity of this 
regeneration procedure. 

15 Table 3 

Run Dynamic Capacity (mg R -1122/g) 

Initial Run >102 ' 8 

After 1 regeneration 7 1« 2 

After 2 regenerations 67 * 5 

20 After 3 regenerations 30.3 

It was concluded that using vacuum without the benefit of a sweep 
gas drastically reduced the dynamic capacity of the calcium 
chabazite. 

25 Example 4 

Regeneration Using No Sweep Gas 

Impure R-134a containing 6082 ppm R-1122 was passed 
through a column of calcium chabazite and analyzed as in Example 
1. The column was regenerated by evacuating It to 0.27 kPa for 4 
30 hours while heating it to 170'C. No sweep gas was used. The 
column was then cooled to room temperature and reused for R-134a 
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purification. Table 4 below shows the effect on capacity of this 
regeneration procedure. 



Table 4 * 



Run Dynamic Capacity (mq R-1122/q) 
Initial Run 116.8 
After 1 regeneration 66.8 
After 2 regenerations 90.1 



Example 5 

10 Regeneration Using No Sweep Gas or Temperature Increase 

Impure R-134a containing 6082 ppm R-1122 was passed 
through a column of calcium chabazlte and analyzed as in Example 
1. The column was regenerated by evacuating it at room 
temperature to 0.267 kPa for 4-19 hours. No sweep gas was used. 
15 The column was then reused for R-134a purification. Table 5 below 
shows the effect on capacity of this regeneration procedure. 



20 



25 



Run 

Initial Run 
After 1 

regeneration 
After 2 

regenerations 
After 3 

regenerations 
After 4 

regenerations 



Table S 

Feed Cone. Regeneration Time 
(ppm) (hours) 
6082 



6082 
4031 
4031 
4031 



8 
4 



19 



Dynamic Capacity 
(mg R- 1122/0 1 
>57.5 

15.4 

46.0 

17.0 

18.0 



30 Again, 1t was concluded that a low vacuum without a sweep gas 
reduced the dynamic capacity drastically. 
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Example 6 

Regeneration Using R-113 as Sweep Gas 
Impure R-134a containing 6019 ppm R-1122 was passed 
through a column of calcium chabazite and analyzed as in Example 
1. The column was regenerated by (1) flushing the column at 
atmospheric pressure with R-113 flow rate of 40 mL/min for 1 hour, 
then (2) heating the column to 170°C at atmospheric pressure for 8 
hours while maintaining a R-113 flowrate of 40 mL/min. The column 
was cooled to room temperature and reused for R-134a 
purification. Table 6 below shows the effect on capacity of this 
regeneration procedure. 

Table 6 

Run Dynamic Capacity fmq R -1122/q) 

Initial Run >98 - 8 

After 1 regeneration 93.8 

After 2 regenerations 1 Q2 « 4 

After 3 regenerations >88 «° 

After 4 regenerations >86 « 6 



Example 7 

Regeneration Using Sweep S as at Atmospheric Pressure 

Impure R-134a containing 6019 ppm R-1122 was passed 
through a column of calcium chabazite and analyzed as in Example 
1. The column was regenerated by (1) flushing the column at 
25 atmospheric pressure with nitrogen at 189 mL/min for 1 hour, then 
(2) heating the column to 300'C at atmospheric pressure for 15 
hours while maintaining a nitrogen flow rate of 189 mL/m1n. The 
column was cooled to room temperature and reused for R-134a 
purification. Table 7 below shows the effect on capacity of this 
30 regeneration procedure. 
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Table 7 

Dynamic Capacity (roq R-1122/q^ 
93.8 
101.6 
101.6 
97.3 
99.0 
99.0 
99.0 

Example 8 
Regeneration Using Air as Sweep Gas 

Impure R134a containing about 6000 ppm R1122 is passed 
through a column of calcium chabazlte and analyzed as in Example 
1. The column is regenerated by flushing the column at 
atmospheric pressure with air at 189 mL/min for 1 hour and then 
heating the column to 150°C at atmospheric pressure for 15 hours 
while maintaining that air flow. After cooling to room 
temperature, the calcium chabazlte has regained capacity for 
R1122. 



Run 

Initial Run 

After 1st regeneration 
After 2 regenerations 
After 3 regenerations 
After 4 regenerations 
After 5 regenerations 
After 6 regenerations 
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CLAIMS ; 

1. A method for regenerating zeolites or carbon 
molecular sieves used for removing 2-chloro-l,l-d1fluoroethylene 
5 (R1122) from 1,1,1,2-tetraf luoroethane (R134a) comprising: 

(a) removing ft 134a by stripping the zeolite or carbon 
molecular sieve with an inert gas at a temperature of about 0* to 
60° C and a pressure not higher than about 300 kPa; 

(b) separating and recovering R134a from the Inert gas 

10 of (a); 

(c) removing R1122 from said zeolite by passing an Inert 
gas over said zeolite or carbon molecular sieve at a temperature 
of about ISO* to 300*C and a pressure no higher than about 300 
kPa. 

15 2. The process of Claim 1 wherein said inert gas of (a) 

1s at least one member of the group consisting of nitrogen, argon, 
helium, carbon dioxide and low boiling fluorocarbons. 

3. The process of Claim 1 wherein said Inert gas of (a) 

1s air. 

20 4. The process of Claim 1 wherein said Inert gas of (c) 

1s at least one member of the group consisting of nitrogen, argon, 
helium, carbon dioxide and low boiling fluorocarbons. 

5. The process of Claim 1 wherein said Inert gas of (c) 

1s air. 

25 6. The process of Claim 1 wherein the pressure 1s no 

higher than about 100 kPa. 

7. The process of Claim 1 wherein said zeolite 1s 
calcium chabtzlte. 

8. A process for purification of 1,1,1.2- 
30 tetrafluoroethane (R134a) by removing 2-chloro-l,l- 

dlfluoroethylene (R1122) by contacting seld R134e with a zeolite 
or carbon molecular sieve wherein the Improvement comprises 
regenerating said zeolite by a sequence of sups comprising: 
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(a) removing Rl34a by stripping the zeolite or carbon 
molecular sieve with an inert gas at a temperature of 0* to 60'C 
and a pressure of no higher than about 300 kPa; 
5 (b) separating from the inert gas of (a) the R-134a and 

returning the separated R134a to the purification process; 

(c) removing R1122 from said zeolite by passing an Inert 
gas over said zeolite or carbon molecular sieve at a temperature 
of about 150" to 300°C and a pressure of less than about 300 kPa; 

10 and, 

(d) disposing of the R1122. 
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